Introduction: Bamboo snake bite accounts for the majority of venomous snake bites in Hong Kong. The objectives of this study were to evaluate the clinical features and outcomes of Bamboo snake bite in Hong Kong and to identify its prognostic factors for local complications requiring surgical intervention, coagulopathy and thrombocytopenia. Methods: It was a retrospective cohort study conducted in a regional hospital of Hong Kong from 1st January 2001 to 31st December 2015. Results: Sixty-three subjects were in the final analyses. The mean age was 60 years old. The incidences of swelling, local bruises, blistering, regional lymphadenopathy and local necrosis were 90.5%, 33.3%, 6.3%, 1.6% and 3.2% respectively. The incidences of local complications with surgical intervention, coagulopathy and thrombocytopenia were 6.3%, 13% and 13% respectively. Univariate analysis showed only local necrosis (p=0.003) was significantly associated with local complications with surgical intervention; and only cardiovascular disturbance due to snakebite envenomation (p=0.002) was significantly associated with coagulopathy; and no significantly associated factor was found for thrombocytopenia. There were no case with systemic bleeding and death after Bamboo snake bite. There was no case with allergic reaction after the use of antivenom. Conclusions: Local necrosis is significantly associated with surgical intervention. Cardiovascular disturbance is significantly associated with coagulopathy. Allergic reaction after the use of antivenom is rare in Hong Kong. (Hong Kong j.emerg.med. 2017;24:79-84) 
Introduction
About 2 million venomous snakebites occur worldwide each year with about 100,000 annual deaths, especially in Southeast, South Asia, sub-Saharan Africa and Latin America. [1] [2] [3] Snakebite is commonly encountered in Hong Kong with estimated incidents more than 300 cases in a year in 1997. 4 Sometimes, snakebite can cause severe complications like local necrosis requiring surgical debridement and skin graft. [4] [5] [6] Bamboo snake (also known as Trimeresurus albolabris or white-lipped pit viper) bite accounts for the majority of venomous snake bites (95%) in Hong Kong; and the local complications with surgical intervention, coagulopathy and thrombocytopenia are not uncommon in Bamboo snake bite. 4, 5 The aims of this study were to evaluate the clinical features and outcomes of Bamboo snake bite in Hong Kong and to identify its prognostic factors for local complications requiring surgical intervention, coagulopathy and thrombocytopenia.
Methods

Study design
This was a retrospective cohort study of Bamboo snake bite in a Yan Chai Hospital over 15-year period. Yan Chai Hospital is a regional hospital in Hong Kong with an accident and emergency department to provide 24-hour emergency service with average annual attendance of about 130,000 cases. All patients with snakebite or suspected snakebite were admitted to the hospital for management. Clinical Data Analysis and Report System (CDARS) of the Hospital Authority Hong Kong was used to search all patients, admitted to the hospital after attending the emergency department, with diagnosis of snakebite from 1st January 2001 to 31st December 2015 (n=112). Patients with Bamboo snake bite were included; the identification of Bamboo snake bite was either by the patients or by the attending doctors in the emergency department when the snakes were brought. Patients with suspected snake bite, unknown snake bite and non-Bamboo snake bite were excluded. Finally, 63 cases were included in the final analysis. Patients' information was traced through the electronic patient record system and some of medical records were retrieved and reviewed if needed.
Data collection
Characteristics of patients (including age and gender), location of bite site, clinical manifestations on presentation in the emergency department including l o c a l s we l l i n g , b r u i s e s , b l i s t e r i n g , re g i o n a l lymphadenopathy, necrosis and vital signs; and laboratory findings on presentation including platelet count, prothrombin time (PT) and activated partial thromboplastin time (APTT) were collected.
Snakebite severity score
Snakebite severity score (SSS) were calculated for each case and used in this study to stratify the severity of snakebite envenomation. Snakebite severity score is a scoring system used in assessment of the severity of crotalid snake bites according to local swelling, haematological tests (including PT, APTT and platelet count), gastrointestinal, neurological, respiratory and cardiovascular signs. 7 The SSS score ranges from 0 to 20. The severity of snakebite envenomation was graded with 0-3 scores as mild, with 4-7 scores as moderate and over 8 as severe. 7 The severity of swelling was graded according to SSS, ranging from 0 to 4, with 0 as no swelling; 1 as mild and local swelling; 2 as moderate swelling with size from 7.5-50 cm but less than half of the limb; 3 as severe swelling with extension more than half of the limb and 4 as very severe swelling with extension from the limb to trunk.
Data of local complications with surgical intervention were also collected. The attending doctors depending on the clinical situation made the decision of surgical intervention for local complications. Coagulopathy was defined as deranged PT or APTT, with PT more than or equal to 13 seconds or with APTT more than or equal to 42 seconds regarded as deranged. Fibrinogen level and fibrin degradation product (FDP) were not used in this study to assess coagulopathy because they were seldom measured in our studied subjects. Thrombocytopenia was defined as low platelet count less than 150 x10 9 /L. 
Statistical analysis
Results
Sixty-three patients with Bamboo snake bite were included in the final analysis. The age of the patients ranged from 16 to 91 years old with a mean age of 60.4 and SD of 20.2 years old. Thirty-four patients were male (54%) and 29 patients were female (46%). Almost all bites were on the extremities (98%), except one bite over scalp. Among these bites over extremities, 43 cases (69%) were over upper extremities and 19 cases (31%) were over lower extremities. Digital bites including fingers and toes were 36 cases (57%). For the time from bite to the emergency department, 51 cases (81%) were less than or equal to 1 hour; 61 cases (97%) were less than or equal to 2 hours. There was one case within 2 to 3 hours and one case at 16 hours.
For swelling, 57 cases (90.5%) had it; and, 52 cases (82.5%) had mild and local swelling; 4 cases (6.3%), 1 case (1.6%) and 6 cases (9.5%) had moderate, severe and no swelling respectively (Table 1) . Moreover, 21 cases (33.3%) had local bruises; 4 cases (6.3%) h a d b l i s t e r i n g ; 1 c a s e ( 1 . 6 % ) h a d re g i o n a l lymphadenopathy; and 2 cases (3.2%) had local necrosis (Table 1) .
There was no case with pulmonary, gastrointestinal or central nervous systems disturbance. There were 6 cases (9.5%) with cardiovascular system disturbance; according to SSS, 5 cases had mild disturbance with tachycardia from 100 to 125 beats/minute, and 1 case had moderate disturbance with tachycardia 131 beats/ minute. There was no case with shock. The snakebite severity score had mean of 1.36 with SD 1.07, median of 1 and mode of 1 with range from 0 to 6 (Table 2) . For the severity of snakebite envenomation, 60 cases (95.2%) were mild and 3 cases (4.8%) were moderate ( Table 2 ).
For local complications requiring surgical intervention, there were 4 cases (6.3%) in this study (Table 3) . In this study, 2 cases had surgical debridement for necrosis, one case had incision and drainage for haematoma and one case had surgical exploration to look for necrotising fasciitis, though the result was negative. The univariate analysis showed only local necrosis (p=0.003) was significantly associated with local complications with surgical intervention. No other potential prognostic factors, which included age, gender, local swelling (grade of severity of swelling), local bruises, blistering, location of bite site including digital bite, cardiovascular disturbance, thrombocytopenia, coagulopathy, SSS or severity of snakebite envenomation, was significantly associated with it in this study. The odds ratio for local complications with surgical intervention in those subjects with local necrosis compared to those without local necrosis was infinity because the cell (positive local necrosis and negative local complications with surgical intervention) in the 2x2 table was zero.
There were 8 cases (12.7%) with coagulopathy (Table  3) . There was one case with PT and APTT more than 120 seconds. Excluding this outlier, the deranged PT cases ranged from 13 to 15 seconds and the deranged APTT cases ranged from 43 to 45 seconds. The univariate analysis showed that cardiovascular The severity of swelling was graded with 0 as no swelling; 1 as mild and local swelling; 2 as moderate swelling with size from 7.5-50 cm but less than half of the limb; 3 as severe swelling with extension more than half of the limb and 4 as very severe swelling with extension from the limb to trunk. For thrombocytopenia, there were also 8 cases (12.7%) ( Table 3 ). The thrombocytopenia ranged from 146 to 104x10 9 /L. The univariate analysis showed no significantly associated variables or factors.
Antivenom was used in 10 cases (15.9%) ( Table 3) . Use of antivenom was statistically significantly associated with snakebite severity score (p=0.043) and severity of snakebite envenomation (p=0.014). The rate of the use of antivenom was higher in those with local complications requiring surgical intervention, however, this did not reach significant level (p=0.054). In addition, there was no case to have anaphylactic or anaphylactoid shock, bronchospasm or rash after the use of antivenom in this study.
There was no case of systemic bleeding or death in this study.
Discussion
In Hong Kong, snakebite is still an important health problem though Hong Kong is an urbanised city. The incidents were estimated to be more than 300 cases in a year in 1997. 4 Occasionally, patients suffering from snake bite had local complications requiring surgical intervention. [4] [5] [6] There are 14 venomous land snake species in Hong Kong, 8 and Bamboo snake, a type of green pit viper, is one of them.
Bamboo snake (Trimeresurus albolabris) causes majority of venomous snake bites (95%) in Kong Hong. 5, 9, 10 It is commonly found in Southeast Asia including Hong Kong, Southern China, Thailand, Vietnam 11 and is the only venomous green snake or green pit viper found in Hong Kong. The Greater Green Snake, the only other green snake found in Hong Kong, is non-venomous and does not bite even when capture. Trimeresurus steinegeri, another green pit viper, found in Taiwan and south-eastern provinces in China 12 has not been found in Hong Kong yet. Therefore, the identification of Bamboo snake bite by patients after bitten by a green snake in Hong Kong, like in this study, is almost correct.
It is not uncommon for Bamboo snake (Trimeresurus albolabris) to cause local complications with or without surgical intervention. 4, 5, [13] [14] [15] In this study, there were 4 cases with local complications requiring surgical intervention (6.3%). We could not precisely measure the incidence of local complications without surgery in this study because most of the patients were discharged without follow-up; hence, whether they suffered from local complications like joint stiffness was not known. In univariate analysis, only local necrosis was shown to be a significant prognostic factor for local complications with surgical intervention. This suggests that more attention should be paid when local necrosis is detected after Bamboo snake bite.
There was no death in this study. It is very rare for Bamboo snake bite to cause death worldwide. 5, 9, 16 For systemic bleeding, there was none in this study. Previous studies in Hong Kong showed systemic bleeding was rarely caused by Bamboo snake bite. 5, 9, 17 However, Trimeresurus albolabris did occasionally cause systemic bleeding with percentage about 15% in other part of Southeast Asia like Thailand. 13, 15 This observation that systemic haemorrhagic complication of Bamboo snake bite in Hong Kong is less common than that in other part of Southeast Asia could be explained by the geographic variation of Trimeresurus albolabris in Hong Kong and in other part of the Southeast Asia, as postulated by Ng et al. 5 In this study, coagulopathy occurred in 8 cases (13%) with one case with severe coagulopathy with PT and APTT more than 120 seconds on presentation. Occasionally, severe coagulopathy did happen after Bamboo snake bite. 18 The pathogenesis of coagulopathy by venom of green pit viper including Trimeresurus albolabris could be explained by possessing a thrombin-like action. 19 Proportion of coagulation abnormalities in Bamboo snake in Hong Kong varied from 10% to 80%. 5, 9, 17 The variation could be explained by different studies adopting different criteria, like fibrinogen level, fibrinogen degradation FDP, eugloblin clot lysis time, thrombin time, PT and APTT, to define coagulation abnormalities. In this study, except the case with severe coagulopathy mentioned above, all of coagulopathy were mild with PT <20 seconds or APTT <50 seconds. And, the only identified prognostic factor of Bamboo snake bite with coagulopathy was the cardiovascular disturbance due to snakebite envenomation. Thus, we need to suspect coagulopathy when we encounter a patient with cardiovascular disturbance due to Bamboo snake bite.
Thrombocytopenia occurred in 8 cases (13%) in this study while this occurred in 10% to 30% in previous studies in Hong Kong 5, 17 and the severity was mild with all these 8 cases with platelet count from 100 to 150 x10 9 /L. The pathogenesis of thrombocytopenia by venom may be related to possess platelet aggregation properties. 20 There was no predicting factor identified for thrombocytopenia in this study.
In this study, there was no allergic reaction, including anaphylactic or anaphylactoid shock, bronchospasm and rash, after use of antivenom. Two previous studies in Hong Kong, one by Fung et al 21 and another one by Wong et al, 6 also showed no allergic reactions after use of antivenom. The incidence of anaphylaxis was 20% to 45% in some studies in other part of the world, 13, 15 and this relatively high incidence of anaphylactic reaction after use of antivenom is contrary to the observation noted in Hong Kong. This may be explained by the improvement in the technology for purification of antivenom. Therefore, excessive worry about use of antivenom in indicated patients should be avoided and intensive care unit should not be the only place suitable to administer antivenom treatment. Importantly, high suspicious of anaphylactic reaction with well preparation like standby adrenaline and close monitoring is always necessary when antivenom is administered. Moreover, this study found use of antivenom was statistically significantly associated with SSS and severity of snakebite envenomation. This might be explained by the logical assumption that the more severe the snakebite, the more likely antivenom were used.
Limitations
For the limitations of this study, it was a retrospective study with small sample size, though this sample size was relatively large when compared with previous studies of Bamboo snake bite in Hong Kong. The number of final subjects was 63 and that of patients with different complications were relative small. Only univariate analysis could be done. A multi-centre prospective study should be performed to recruit a large sample and allow further analysis including a multivariate analysis. Snakebite severity score and the severity of snakebite envenomation were calculated and used in this study to stratify the severity of snakebite, however, their application in Bamboo snake bite or green pit viper bite were not yet validated. The laboratory findings including PT, APTT and platelet count were based on presentation. However, the clinical findings and laboratory results were required to be assessed at the same time or nearly same time for calculating the snakebite severity score. Apparently, t h e r e w e r e s o m e c a s e s o f c o a g u l o p a t h y o r thrombocytopenia developed later after admission. T h e a c t u a l i n c i d e n c e o f c o a g u l o p a t h y a n d thrombocytopenia during hospitalisation could be underestimated.
Conclusions
Bamboo snake bite accounts for majority of venomous snake bite in Kong Hong. The understanding of its clinical features and outcome, together with its prognostic factors for complications, is important for all clinicians in Hong Kong especially emergency physicians. The complications of local pathology requiring surgical intervention, coagulopathy and thrombocytopenia are relatively common, though death and systemic bleeding is very rare in Hong Kong.
Local necrosis is significantly associated with surgical inter vention. Cardiovascular disturbance is significantly associated with coagulopathy. Allergic reaction after use of anti-venom is still rarely encountered in Hong Kong.
